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(a) 

PROBLEM TO BE SOLVED: To provide a technique by 
which a memory cell in a magnetic memory is formed, 
while the oxidation of a ferroelectric film contained in 
the memory cell is being suppressed. 

SOLUTION: The method of manufacturing the magnetic 
memory is provided with a process, in which a magnetic 
substance film (6) is formed of a metal ferroelectric 
substance on the surface side of a substrate (1); a 
process in which an inorganic substance film (7) and an 
Inorganic substance film (8) coming Into contact with 
the surface of the film (6), are formed of an inorganic 
substance: a process in which a resist pattern (9) is 
formed of a resist on the surface of the films (7, 8); a 
process in which the films (7, 8) are etched by using 
the resist pattern (9) as a mask, so as to form a mask 
pattern (7') and a mask pattern (8'); a process in which 
the resist pattern (9) is removed; and a process, in 
which after the resist pattern has been removed, the 
film (6) is etched by using the mask patterns (7', 8') 
as a mask. A contact part which comes into contact with 
the mask pattern (7', 8') from among the film (6) is not 
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fillKiJi^fiR-rs^^fci:. }m«l*^lcj;t)j^S<*IS (6) o± 
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(9) *3^fi8fs:ii:t. h^'^^'-^ 
(9) ?fex':^^i:bTjSI*i^l^ (7. 8) ^^^y^>if 

u v;;^^^>»^^-> (7* > 8' ) ^Mm-n^tt. 

(9) 1^5^;^ h,'^ 

iJ'-^^l^^^tvfc^, ^T.^f'^if-^ {T < 8' ) 
*-7^^i:UTa<4«:M (6) ^:^^y^>ir-t:s,:iiih 
*l)i^tV>5, j^tti^^M (6) <Dat.vx^>'^^'-> 
(7* . 8* ) 4:S?M-r5^g|J^tt> X^^JXY^if- 
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tffSB^ 1 -'^i^-viifiuta^ 2->^^->i:*v:^i' J: b 
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mmm 2 j^tttt;jso±(afcv ^*)mi m^m& 
gii§3^ 1 M©±iiic. mcommiz xmz m^mmir 

10 mi83^2M©±®t, \yi^7,\'/'^i'->^Bm-r?>^it 
^:HU^3^i^P^^^^15'-><fev;^^i:bT^ 8513^2^^ 

Hut3^2|^?&3i';/5^>^bfc«, Hiri3l/S':5^h-'^3'-> 

mii3L/i?:^b/^^->&l^*bfca, Hui3^l/^^-> 
Sv;^^kb-Cml3^1K*3i.:;^>^U SB2->^^- 

X. mt&m2m&.i^m^:i^^i>^>'^v. mim^ti^m^ 

3iy^>^u ^2m^^m^mfR-t?>;itii^mx.. 

mmm2m{t»m<omtt. wnEm i m^SEi^mcD^-b^^m 
mmL(Dm.mt^fftSi:&[^\cmtixw^&^mmii.^'e 

[IS:a«8] SI«3K7fc:t3«©«S^^U©SJi:&iS 
30 SK^ mil3^1^'«^'->i:H5S3^2Mi'->fcHul3mi 

m?&mm^mm-?> ci a tssB^ 2 
*';©i!ijg*at. 

[gf^^s] if:^7icgBtt©]is{£pt^u©iSjg:]^^ 

Buf3*P^Ktt^ tmii*.X^ ?>m\t;^ * 'J ©Sji*^. 

[iB^ja 1 0 ] 5 * 9 ov>-rni>*-c: 

h5§3^ 1 l^tt. «««:T- SJ^S^ ^ U ©Mii:^^. 

1 1 ] w«« 1 0 ^znm(Dm{t^ ^ u ©ssm 

MJC^ Bul3^1>'^^->*RabTB(ii3^2-'^^->K 

1 2 ] m^m 5 ^.w^jb 9 ©v^-rni)»-c: 
50 l3«©^Si^4pt^ 'J©s^ii;^^^t43v^T^ 
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imntm 13] ^1 m^imum 2m.^t^i^t^'^ 

^ 1 S h K J; t) HuBB^ IMtti^l^'fe/^ 

^ 2 v;^ ^ S ci i: t i ») t5f3^ 2 a4tt»m&>'^ 

mo .10 

[it*Sl4] 

fiStt«tK©^lSSi:Bui3Jli«l^JK£D^2^i:tt. -©AS 
IIS*a 1 5 ] 1 4 fclB^CDatS^ * U t43V^ 

20 

im^m 1 6 ] m^m. 1 4 tsBmcDMi*^ u ,{c43v^ 

[0 0 0 1] 
[0 0 0 2] 

«;©— fcUTfiStt^^U (Magne t i c Rand 40 
om Access Memory:WTN fMRA 

Mj iiVN^. ) ©M^*sji«>e)n"rv>5. mramu 
eiBfii<boi«a&**'' 1" xtt" 0" ic^i&MJte>nx m 

R A M f ttT^' 5^ ^ >bs:=F}f ^fi<] t ^ n S . 

[0 0 0 3] MRAM07=— ^OffiSHibttt, 

(OMR) feipiffl-rSMRAMfcx h >;^;HKM»1/B» 
« (TMR) ^^iJffl-rSMRAMi:©2a«©MRAM 

WTT-tt, GMRfe*Jffl1-SMRAM 50 



©^*«;-fe;i/^GMR-b;i/i:g3©b. TMRife^iJfflfS 
M R A M © >>t ^ ;i/ * T M R -fe ;i/ i: 13© t" 5 o 
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[0 0 0 5] El 0-El 2iix ASfl«J«eTMR-b;i/© 

BfiK^^^S'^i-o 010 (a) t^$^^Tl^5J; 

^{c, ws.io i©±®ti/';n>^{bMi 0 2, 
^1^1 0 3, mim^Pf^mio4, ^mm.ios, 

f|2SI15fe«:JKl 0 6*J. M*tJi^fi)i$ns. i^V^T> Bl 
10 (b) fc^5$m:v^5J:^^r, ^2^®[f4{t;iSl 0 
6©±®tC, Vi^y^ h/*^^ — > 1 0 7i)SJKJ^$ix5o 
^,^■C^ h^*^^ — > 1 0 7?£;v;xi'i:U-r,^2M 

1£^M1 0 6 2:«6lgilgl 0 5&^lfl£1£^Ml 0 4 2:7 
;i/5JIgl 0 3i:*s, ^■:t>5 ';>i7tc^D> )lB*K3^v 
c©3i'.y^>^yK:J:»3, 01 0 (c) C 
S^$^^TV^5J;^lC, TMR-feJ!l/©Tg6«ffil 0 3* i: 
H^mjgl0 4' Mfcx O, 7*7X 

vij'-^^i^;^ h''^^'— > 1 0 7*sr'ir5'>4'"*n, VS? 
:;^by^^'-> l 0 7*s|»3fe$ix5, 

[0 0 0 6]^V^T^ 011 (a) t^SntV^SJ;-? 

fc, m2mmiimi o 6©±iat> i^s^;^ f/i^'-^ i 

0 8Asj|^jS$ti5. Mtr, U'$>Xb>'^^— >1 0 
>^i'i:UT^2®[ttft;Kl 0 ehi^i^l 0 5i:i)S-f:i- 
>5 U>^'^K:j;»)3H'^>i^$n, 011 (b) KS^* 
m:v^SJ;■5K:^ TMR-fe;i/©|&giJgl 0 5' t.J^mM 
{bB10 6' *sjgJ5g$*vS. M{C, r^Xvtpfl' 

h/^i'— > 1 0 8iSTy$^>^$n, i/i?;^ h/'^iJ' 

-> 1 0 85&s|i|t*$jia. iBIIV^T, 011 (c) CS^^F 

^^Tv^si•5fc, »tgi 0 i(D±mm<D±i^tcimmx 

[0 0 0 7] i^V^•C^ 012 (a) KS^SnTV^S J:-5 

k:, 3>^'^' ^*-;^*^|^J^■rsfc«>©l/s?:^^>'^^- 
>l 1 oAsj&fig^ns. «iv>T, 012 (b) 

•r> s^un>K-(bMi 0 9*s:t^;^>4/'$n, a*Mfb 

ji 1 0 6 • ICPJ^^S3 4^ ill iisj^m* 

n*. SCx 01 2 (c) lc5^;^i^tv^SJ:■5lc:^ 

[0 0 0 8] Ci©J:-5«;JI^«;iErffiTftt, 013C^Sn 
T^^SJ:^tx Ti3©2-o©B3S^^i)5^5fe-rs. ^1 

m^mim 104' iiesss-fbji 1 0 e ' i:©^is 

^ti^ti. mim 10 4a* i:^fbS 106a* t 

A^B^^ns. 010 (c) ^^^$^^"rv^sJ:■5c, m 
2^m\tt^mioG<DmMit. ^e;>^b/^^->i 07 
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0 6<Dmmti:. m<h^ii. ^^m<bmi o 

6' CD^Sttt. ^^bJil 0 6 a* ifimm^ti^. m& 
Ell (b) fcg^$nTV>SJ;-5{c:s H^SSfbJS 1 

0 4* o^ffltts \^i?7,vni^-> 1 0 s^m^f^m 
{CIO, y^xvtai^ns, m-ox^ m^m^mi o 

4' ®S®(C(i. ^^bjgl 0 4a' ASfl5J5g^nS. 
[0 0 0 9] :l©<fcaJ5:^ S^SSfbgl 0 4* SVgS 
aSfbJgi 0 6* O^BOKfllttx JlJ^^nfeTMR-fe;!/ 

[0 0 1 0] ^2lc:, 01 3^:s^$^^TV^Si■5^:x g 10 

mmitm 10 6*. m&m<hm 104' (Dmrnt^t^. & 
« 1 0 1 fcSififc^a-rsffiiia 1 1 sRvmm 1 1 4*5 
j^jEig^nso m&Mihmi 04* coffljanfes^HSi 1 

30:. El 0(b). (c) izm^nxi^^. ^^>K 

6. imm 10 5; ^1 10 4. RVrjVS, 

:^ V^^if-> 1 0 7 0ffl!I®K:^^r«1-s. 
W7,Yf^i^—>\011fiT^yt^>if\:.t.*)m^^flX 20 

So pi®{c. ^mmitmi oe* cDffla®fc$,s«!iei i 
4tt. 011 (a) . (b) tg^$n-rv>s. -r;i->^ 

><5^®I^{C{±. «2^S3Ett«;Kl 0 6. J^i^Ml 0 5S 

> 1 0 8<DmmvzHm-r?>o ^(Dnm'sa^. wt^, h^i 

n^JcBSo ^®{t«#»3bs. iilSl 1 4JC55:S. {HJSl 

1 aSW^Sl 1 4®ig^Ji. l^i^J^hy^^ — >1 0 30 

7. 1 0 8©P$gS{z;5:t). II^S<J{c(i. iS«jl/fmT- 

mi /J.m<0^^ifi^^m^l 1 321ltfffl!lSl 1 4 

[0 0 11] Cl<DJ:^&ffl!lSl 1 Zhm^l 1 4i:CD?i^ 
BKtt. MRAMO?^^atc-o-&Ast). «=*b<>&:^.^, 
«S 1 1 3 ^iRIS 1 1 4 jiMiieUgmS 1 0 9 

©1j^Stt&Sb<t-5. Stc. iftjifSffiSSl 13i:ffiS 
mi 1 4i:*sMn5i:. MHi^^Ml 0 9©}BtttfSm 
tr^S. :ine>ttx MRAM©Ei|g©Bfi^tFMi^&5l 
*j@ClU MRAM©I&f^:T:At:o)5:i)SS. 40 

[0 0 12] 'J-fe;i'fc^*ti55iii^i4f*;M©®{b?fe 
Bl5^'5:A*e>, MRAM©^^r";-fe;i/SJi^figt-5tt*ff*s*l 

RAM©i&f^^MiiS3ISec^ti«:(r^MRAM©Sgiitft 
[0 0 14] *8ifcfil5^raCi|iiU»Sttajfc 
0 0-3 3 9 6 2 2) tMg^^nTV^a. ^©-^©40 50 
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©±®K:j|$Bg$n5o -€©#jKfSJS^-^::^^57i:bt«itt 

[0 0 15] bA»U SMt^a^ii^ mM2 0 0 0-3 
3 96 2 2) Ktt. ^Ja5i8HS{*:©a®A»K{b$*lSi: 

V^•5H^^xB©al@{ig8^^$^^TV^)5:V^o i5t5cn©^ojnxft 
tea. ^Kl^M-v^y K©l^filBJ5g^r^T*feSo ^MJ^^ 
Y<DWScmt. MRAMT-^ffl^tiS?SfiS<4i*:M«t 

Dtfii«)T^v^. -^ofca. asfsiK©*fflA*Kfb$n5 

v>. «SK)■c^v^^®^a^t^^:T-ff^^£?^^5MRA 

M©^*U-b;i/T-H:. ^l^tti*:M©aiaAs^Yb$*iSil 
i:H:. ->«*U©^®e*;fe;fe-rsiaSfc:«cDffs„ 
[0 0 16] 

[^ra3bs«?*bJ;5i:t-S»JS] :*:^B^©Be«j{±. 
U-fe;Hc^*n5^JK*4^*:JK®i?Yb&iqi©jL)&*s€,. M 
R AM©^ =E V ^:ttZt> 

[0 0 17] *^w©ffe©swj±, ^m^i$.m^-(:t> 

^ U >^Jc^ Dinxf Sfigt:v;;^iJ'©^H{c:fl^jgg$n5 
<Wg{c<t-QT. MRAM©J^^A*s^^^Sii:SBi5 

[0 0 18] *^W©S{c:ffe©sa<jB:. 
MR AM©:;? ^ i; -fe;i/©1^t:JS^«&SKt- c 
[0 0 19] 

lte©3&JS©d %<D. < i: 1 -^(Dm&OWM^mWi. 

•fhikm^^m.. ^©iiiti®?Kj!8K:?jj(St-sia® 

^. #fi^a3^^t:— S(bTV%5, C©J;a55:#fi3S^. 
#JHI3#H:. ai*JSffii8©fe«5W*Jai:^©J^SI©ft 

tanm ' ^Sbtt. if*]BI3«®*fe«Rfi<)»^3!)SS^©je 
[002 0] *^B^n J: sj^tt^ ^ u ©i!!jg:;JSH:. 

(6. 2 6) ^^tsm^^'^^yoimMifsmx-^ 

So *«B^{c<tsMfft;'{^ >J®Mig:)tri6tt. Hv^^ 
^ (7* . 8' . 2 7* ) *v;^iJ/i:bTffiffl-rSCli: 
(6. 2 6) 

^^t.-r^<, CICIT-. K^;^^ (7* . 8*__ ^ 2 

7* ) ttt. vs^^^h C7;rH/-:^;^h) ®l3tc:. ^ 



[002 1] *^g§{c: isiKtt^^ u©S8Ji:)Erffitt> ^ 
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m^M^i$.tz^m^i^m. (6. 2 6) ^mt (i. 2 
(6. 2 6) (D±mt:^s.^^mmmm 8. 2 

7) feJ^lR-rscifci:. (7. 8, 2 7) ©± 

i/i?;^ b{c<t t) 1^5^:^ b>'^^J'-> (9, 2 9) * 
Bmt?>^tt. V$^Xh/^^'-> (9. 2 9) ^v;^ 
^i:UTSS«I^M (7^ 8> 2 7) §j:^y5^><?"U V 

p.i//^if-> (7' ^ 8' ^ 2 7' ) Tkmm-t?,:it 

Vi>7.Yf\^-y (9, 2 9) 
Ui?;^h>'^^-> (9^ 2 9) -^i^^ 10 

/^^-V (7' ^ 8' X 2 7' ) *x'P^^i:UtMtt(*; 

1^ (6. 2 6) *3^^^y>^bT^K^4^*;Ji (6' . 2 

(6' ^ 2 6' ) iiVX^y^^J'-V (7* > 8' V 2 
7' ) h.i:^Wl&ir^mmS!>^^. 

(9^ 2 9) ©|!!^*©l»Cgt^i$^^■r^ *©S!«lSU^tt 
KYb^fJvC<VNo MfS<*:Jg (6, 2 6) ©ois/^ 

^^^'C^t^ bi^;^ b>'^<J'-> (9. 29) {m^^ix 
■C*3t)x WS?:^ h-'^^J'— > (9. 2 9) OfiOHtC^ 
frIS (6> 2 6) *«J58^S«3|st*51i«[rscJ;i>«)& 20 

i/i^;^ h/^^'-> (9^ 2 9) (Dmmvimmii^m 
HbT, a« (1. 2 1) <p6,^m-rs^M*sjKj5K$n 

[0 0 2 2] vjJ^iJ^y^tJ' — > (7' , 8* ) 

«:> (6) ^cSi^^^^^ fio, 3|«i4:-ejfM$ 

n■CV^S^m>'^^-> (7' ) ?fe^tfCli:*silf*U 
V^. (7' ) 14. (6) Kgj^ 

f SSeii:bTMfflqIt6T-feD. MRAM©.>l*U-fe;i/ 
©-glJi:bTfiefflnJtlT-fe2.o 30 

[0 0 2 3] ^KS*<4ptt';oSajig*S{4. 
MK:. ^y^i^-'^^-V (7' . 8* . 2 7' ) bMrnH- 

jg (6' . 2 6' ) h(Dmm\:imm. (10 sjBBKt-s 
z.h-^^iL. ^(Dmm. (10) <£?i5fiK-rsiifca:. ss^s 

(6. 2 6) 5fe«fi^-^-s*^3|E^**co«!Iiafcft«bT. m 

S (10) &Ji5fiK^5c:i:^r^tf^i:tf^l?*bv^. 
{3<tt)x l^tti^M (6' ^ 2 6* ) ©ffiHiSttffillS (1 

0) fcffiis^nx Kfb$nic< <tt^, 

[0024] *IBWK: J: :&m.^^ ^ U OSHJi^attx ^ 40 
JHKtt«:{rit)?t<4i*:K (6) (1) ©±®<ii!)t 

Ji5^t-5iii:i:> m^Vm (6) cD±®fcl!^i^lci>) 

^iM (7) ^w^^-r^^iLiL. mim (7) ©±ia 

^a>wm\i^i^\)m2m (S) 
^2|K (8) CD±®t. Ui^Xh^^^'-y (9) SrJ^fiK 
V-l^T.Y^'^^-y (9) ;&Vy^^i:bT® 
2M (8) *JC^;5^>yu ^l>'^^'-> (8' ) 
^•rSCiii:. !g21^ (8) ^o^'i'^V^bfc^. US^ 
7.Vf\^-)/ (9) i/s;;^h/^^- 
> (9' ) 4|iS{*bfc^. ^l>»ti'-> (8' ) ^-^7. 50 
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i5^i:bT^lM (7) *:ii>v5^>^bT®2^^^'-> 
(7' ) C i: i;. ^ ISV^ 2/'^^5'-> 

(7' . 8' ) &-7X^i:bT. (6) 

^y^x^x. Wmm (6' ) 

TVN^S. m.^Wm (6) {4. l/i?;^hy^^-> (9) CD 
|^*©|^{C^1M (7) tSa^n^ SStt<*:M (6) © 

mm\ivi^7sV^^^-> (9) ©ii§s*©i^{c^{b$nic 

8' ) (6' ) i:©<B!lHlc{iM (10) 

ffias (1 0) ^fefl^m-rsdfctt, ^ 
(6) *3is»^>^t- afcSt:fiaHt(*M (6) * 

^figt-s*f3|st?&^©^Bii®irft^b-r. ffioa (10) -^1^ 

[0 0 2 6] *^?aKJ:-5mttpt*'J©SS!ig*^*tt, :^ 
Ji3fll1$f4:(3j;t). $gl?^f£<«:J!|g (4) -^mSL (1) ©± 
BMKJ&jgg^acifci:, ^HK14i*:lS (4) ©±®t:. 
tfHIK (5) «:JKfiKt--5Ci4:i:. f^T^m (5) ©±® 

^2«IS«:IK (6) ©±®lc, J|f|«|!|?)K:<t 
IIK (7) mim (7) ©±H{c. 

flbo}!R^^icj:»j^2M (8) ^mm-r?>zhh. m2 

m (8) ©±®{c:. Ui^:^h^^^—> (9) SJ&fig-rs 
cifci:. l/i?:^b/<iJ'— > (9) ^vx^'fcb-C. ^2 
m (8) ^^oi^^^y^'u mi^^^-> (8' ) ?&}gJ5E 
t-5c:i:i:, m2m (8) 5&^^'^>ybfc«> i/S^;^ 

(9) ^f»&-r^^t.t.. i^t^7.h^^^-> 

(9) *M?*bfe^H mi^^^-> (8' ) 
bT^lM (7) ife3i^;^></U ^2/t^-> 

(7' ) <fe}f^is-rscifci:. miRx^m2Jii^-> 

(7' . 8' ) S^X^i:bT. »2SStt«iM (6) * 

3i5»g=->^ru mimB^m (6* ) ^j^sEt-scii: 
i;. mim.\ti^m (6' ) ©±®©^<*;^K®-rs^3 

(11') ^mm-r?>:iiit. ^zn^-r^ 
(11') ^'^T.i/i^vx. mim.^{m (4) 

^>^^b> ^2«S«:JS (4' ) ^Ji^rnt- 

;?.TVN5. :i©i::#. ^2aStt«;® (4* ) ©Sjgtt, ^ 

IMtti*:® (6' ) (Dmi}-hW& (1) 0«®i:¥fT«i 

:??rRiK:(8inTfl5fig$ixs. f^2m.^^m (6) a. ws^ 
j^b-'^^-y (9) a>f^^(omzmim (7) t^a^F 

^2aSf*;K (6) ©^BttVS^X b>'^^-> 

(9) ©l^*©i^^cK^b^^tK:<v^„ Mtc> mim^^ 

m (4) ^:tf^><5^-rsci:fcJ;>)^2lKtt«;ii 
(4' ) ©iS©ie6lfc#A$tiSiJ^p«-S?5WKftp«ty 
©1&<'^{^»§ b IC < V^. ^ 1 ( 4 ) ^ > 

^5^1-SI^> ^HKi4(*;ji (6' ) ®Sg©j£ei{4, ^cy^ 

am (6' ) ©iSA<^m^<4:€ (6' ) (omiy^^mL 

(1) ©^®i:¥ff«:*rfiltJS8nTfl5^$n5:ii:C«I; 

t)x mimfmm (6' ) ©sg©3E«tt. ant-j^^u© 



( 6 ) 

9 

»^^^C||^b!&V^. cine J: :i.-y^>if^^-^^if 

[0 0 2 7] cicDii^s *#6M^3<ts^K^4^^u©g^3i 
HC. miSV^2MiJ'-> (7' ^ 8' ) i: 
^lBSfS{*M (6' ) tccHMiSfc^dg (10) &Jgfig^ 
S:ii:^fS^. fflflS (1 0) ^Ji^fig^S^iitt. ^2®i 

(6) «:i^y^>y-rSi:#{c^2SStt<*M 
(6) *«lJ5Rt-S«Jf4*ffi!l®fcM3tbT. {BUS (1 0) 

[0 0 2 8] iOi:§. 4>F^IK (5) {±. 10 

[0 0 2 9] «lil (7) a:. ^m-efeSCli: 
As^If*bV^. Cint<fct). ^2?\^-y (7* ) tt> 

[0030]^:cDi:§> ^KiKftpt ^ ©§|ji*»tt. 
^l/^^--> (8' ) S«abT^2>'t^-> (7' ) 
fcPJ^f Sn>iJ'tJ^ (1 5) ^Ji^fiE-rsxg 

i:. B5t3^2>''5i'-> (7' ) t«M«J{::g!i^t-Sgai^ 

s (1 6) s^gJ5!6^s^^:i:SH^cfii^^ ^ir (s) 20 

H:^ leMli^t- S c i: i»sfiF* b v^o 
[0 0 3 1] c:©fc§. (8) ©ai-;^>i^B:, 

^2IK (8) £Daiy5^>irAS, (7) ©S®-?(^ 

[0032] *BH^{3 J; ^ U CDS!5g;^aB:^ ^ 

imSiim (6) i:^2ai4#:IK (8) i:=£^tr^*U 

«^K^^;»l^u^DS8jg;^a^^4^ mi^:^^ (7* . a* . 

2 7' ) *Mffl-rscfclrJ;>)Buf3mi®tttf*:M (6) 
*^^^5'-->yU ^1^7,^ (7' . 8* . 30 

2 7*) it)t)«i*sjSv^^2v^^ (1 1* ^ 3 1*) 
Sffifflf Sc:i:K:J;D^2^K^4(*:lK (8) ;&->t^->^ 

[0 0 3 3] *^Bg{c:j;5lKS^^'JB:> »« (l^ 2 

1) fc. (6* . 2 6* ) mmm 

(7* . 8' ) fc. fflIM (1 0. 3 0) i:*ililTV^ 
5o m^t^m (6* , 2 6* ) tt. a« (K 2 1)® 

(7* . 8* ) H:. (6* ^ 2 6* ) ®±lc. 

{BIS (1 0> 3 0) a. m& 40 

(6* . 2 6* ) tmmm (7* , 8* . 2 

7* ) i:CD#JiBtJi^J5g^ns. {BUS (1 0, 3 0) tt. 

miSEt^m (6* , 2 6' ) ifix.^y^>irstixmm^n 
fcfcgfic:^ (6* ^ 2 6' ) ^m^-t^ttm 
ifi. m\tfi.m (6' .26') tmmmm (7' . 
8' . 2 7' ) t<Dmmicitmt^:iiiizj:-:>xm^^ 

[0 0 3 4] ClOi:^. Sft««3Ji (7* . 8' X 2 
7* ) tt, i^ffii*® (6* . 2 6*) <D±iZB^^tltz 
^mm (7' X 2 7' ) &^trci:3bs»*bv^. 50 
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[0 0 3 5] icDi:§. ^^SS{4>i^'JJ±s Mlc. gBi^ 
M (1 6) M«^Ji (7' . 8' ) tt. 

(7* ) cD±k:Ji^J^$nfei^Ji (8' ) ^Miz-^^, 

mmm (s' ) ^mm (8* ) ©^iei:d^e>9SJi 

(7* ) lz3mi-^::i>'^^ hTf^-JV (1 5) jbsjKfig* 

mmm (i 6) a. (i 5) 

abT^saji (7* ) izm-r?>^i^ifi»^i.\^o 

[00 36] 

■rs. 

[0 0 3 7] ^CDjglJI^JS: E1~05H:. *l6Mfc 

J;5*SSo«lJI^^©?^tt^*';©Mi§;?ffi5&S-ro * 

Ji:&^-e*s. tf. mi (a) fc^^$nTv^sJ:a 
fc. S«l©±iaii:x '>«J3>^iK2. t;i/$J!S3, 

SHK{4{*:M4, i^i^M5. ^2?^S<4:M6. ^Yb^^ 
>iS7. ;5V^'Ur3>B|{b|K8As. JRifeKiJI^fiE^tlS. 
T;U^M3©ff$0:. i^3 0 0A-C-fe5, ^H^ttt*:]^ 
4i:^2iatt{*:|K6i:H:. --y^JV. zi^wK 
-•^P-f (NiFe) ©J:a*. ^«©?ijKS«:T-JBfiE 
$n5o J^«M5{i. (Ala Oa ) . m<b/^ 

7^<>A©J;^*i^igi*:CJ;oTJgfig$nSo i^^5 
©^^fH:> #511 . 5nm-C*»). b >^;i/S^i)S8Sn5 

ir^2?^{4tt:M6©^^©«a:> fil*i)T^<. *«j3 0n 
m^b<{i^nWTt*feS. ^<b5^^>im7©ff$lix 
«?j5 0 0A-CfeS. S^«;n>gMblR8©iit$H:> *5)10 
OOAT-feSo ^HK14fl::K42iV^2M{4frM6©K 

ih^m<m^*'^. T;i^^m3v ^mtt*f:M4. 

[0 0 3 8]i^V^T> 01 (b) ^C^^$i^TV^SJ:o 
K:> i^'J:3>K^bJK8©±HKx 7;4-> U V^^v^ -f- 
tt^^fiBfflb-CWS?;^ >93bsjl^fiE$*iS<, l/i? 

ttS. i^v^T^ 01 (c) t:^gftvTV%sa:ot. Vi? 
;^ h-'^^— > 9 <fe v;;^ ^ i: bT U 3 >^<blK 8 A^cc «; 

^>^^$tLx '>'j=i>i8ftiMM^->8* ifimm^ti 

>'N-K-7;^i'i:bT<seffl^n5. 
[0 0 3 9] '>U=i>K^bM8©Ji»>^><^a:. 
>ll{bK 8 ©i^'^>i/"3bS|g^b^<J' >M 7 ©±®T-f^it 

K^bM8©31»i»^>^^{±, ^•J'l^l^ytf^^fciS H^-fOl 

Jg8©3:.y^>i^tt. M^b^i'>iK7©aS"C-{#±t- 
5. '>U3>SMblR8©3i^»^>i^*«Sfb^^>lK7© 
SST-^iht-SCiiH:, ^Yb5^^>K7ASMoTPS^*$ 
n-C, ^2M«i*:Jg6©±iaii«SI±l$n5C:i:*K<-. 
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[0 0 4 0]i^V^T^ ISI2 (a) IZm^tlXK^iJi^ 

[0 0 4 1] iKv^T^ 02 (b) ^c^^^^TV^S J;-5 

(RIE) fcJ;t)fTfcns. ^Kfi^nSJ^^t^ 
nx StCx ll2aHt(WI6^fercs,^>^-|-SfcftCDA- 
LO 0 4 2] g|gi^V^T, lpJ>.t;j5:^,feT.V^Si 

«U ^ai OAsj^isR^nSo ^Ml Ott. Sfij^fbiS 

6' (D^sisigtau ^mi&<bm6' <Dmm<Dm^^m 

<-. 

[0 0 4 3] ^Ofcg, mmm5ifi:3^^y^>-^^iiriZ 

m^n^fZt^-mmx'^^o fiu i^^M5a:««ii. 5 

[0 0 4 4] S<bf^^J'>JK7i:^2att<*:lS60 

[0 0 4 5] iK5V"»Tx 03 (a) {c:^$nTVv5<ka 40 
JSE^FtlS. m.\i^X. 03 (b) {Cg^^jxTV^SJC^fcs 

'>Un>KfbMi lo±ia{c. 
$SK:«t»)l'S^:5^h-'^^— >1 2i>Jfl^j®$ns. ixs^y^h 

5. ixs;>^b^^^->i 2tt. ssj^YbJie' sv±aj 

03 (c) ts^a?^^tv^SJ;■5^:. 
2Sv;^^^K:bTi'»;3>e{blKl Itf^iy^Vi^^r 
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SS14iWK4®a-fei/S^;^ h^^^->l 2K:,k^Ttfca$ 

1 1' tt. ^©jgi 1 a' i^^5' osgA»e,ain 

[0 0 4 6] «|V>Ts 04 (a) {ca^$^vTV^5a:a 
{C> l/S^;^ h/t^ — > 1 2*10, r^XvtfJT-T'yi/V 

^'';a>®^bM>'^^-> 1 1* Vi^t>fix\^i3i\i^^(0 
aSoB:, 0, 7'5X^t:|R$nTKYbU ®Ybji4a3&« 

OBS^S^n, MHKfS(*:K4cDmHCDKfbH:. TMR-fe 
;KD#S(Z)3&<bfco56:i)S 6, «: v>. 
[0 0 4 7] ;icDi:§||H, $^';=i>^<bi^y^^— >i 

1' ©sgiia' ifimmm^' ©ss*»e,{ainTv^s::i: 

t<tD. TMR-fe;KDlf14©3&<bASBi5AsnTl.^S. Ui? 
Xh/^^-i/l 2*S7'yS^>^$nTV^sra. S/yn> 

iiYbM>'i^j'-> 1 1* CD4S1 la* ifiio, m\mi&.{m 

b*»U^ S/Un>®{bM>'^<5'->l 1' ©^1 la' 

jb^x tamrnb' co^-b^^mtLxi^^tzisb, mim/iti^m 
^tmmm5' tifimiyX\,^:s,^^^<Dm$^<DeiXifim 

ifiti. TMR-b;i/©im4o*Yb3bsBi5/is*iS. 
[0 0 4 8] m^^X. ^(b) fc^5$nTV>SJ;5 
> 1; a >KYbM/^>-> 1 1 ' Svx i: bxWl 

hm 4 Rv^Tjv K m 3 © ^ > >7jiV -f y> ^ u > ^ 

K<fc?)fTbn5. @^J^YbS4' ©Jg4a' 

ttx eftJK<bJg6' ©^3&»e>S|6l®^a©3pff«::;i^fg 

mmim^' ®jg4a' (Dj&wi^mx^ti^vji-i^-tfi 

TMR-fe;i'®^^14®$&^b5fe5|ge:i-r^i:ASB5AJtvs« 
«:-tf3a:6>x H^S4{bjg4' ®^4a' *sg^j^^tjg6* 
®S8*»6SinT436x H^«l{be4* ®d-fe03iy^> 
^'tJ^tJiJ^^ — ft fcgP:0-tt. T M R -fe ;i/®»;f't K 
^ffl^f^^5S^v^*»e>T•fe5. tJe-^Tx @^?KYbS4* (Dm 
4 a' (OmBif^ 3t5;5^>^cD|®fc>jr^_i^^§|j-5c: 
ic J; S T M R ■lr;i/®#ffi® 3&ft:i)JBi5 A«n S . 

[0 0 4 9] ^V>T> 04 (c) fc^$i^TV^5J:^ 
StSl®±®ill®±it;{3^<bi^>;:3>AsJtS$n> 
y 3 >K{bM 1 3 ifif^m^ti^. >; n >KfbM 1 3 
®JP*ttx *«l4 0 0 0A.Tfft5. a5i*®2^'j3>gffbJK 
/-?<5^->8' i:$^>;=»>^fbM/-«^->l 1' 
U n yWtim 1 3 {c— ($:fb1-S. i>' U n >®fbMv'«;J'- 
>8' tS^U^V^fbM/^i'-Vl 1' iiJi, 04 

(c) K:«:0^$n«:v>. 

[0 0 5 0] I^V>T> 05 (a) tS^^mTV^S J;-5 



( 8 ) 

1 O 

■r^ 05 (b) K:^$^^■rv^5ct-5^c^ h-'^^j^— 

fc:j;»)^*$tiSo i^V^T^ 05 (c) ic^^ixTv^a 
Srns, ffilSUil 6t^:^ av^'^ h7j^>-;H 5;fe©ab 

[005 1] mmorn i j&s§cD?aitt^ ^ ©ssiS^Ss-c- 

0:^ 02 (a) lc^^j^•CV^SJ:■5K:^ l^s^:^ b-'^^'— 

V^S. CinKJ:!), ^2filtt<m6®ife<blc:J:t)TMR 

[0 0 5 2] *^CDJB^®lK14^^:»J©Si3§:& 

^•eH:> ^ la^^^*;M4s^f^2^K^^«:K6AS'f ;*->^ 20 

^—>9RxruP7.h^^-$^—>l 2©#I®{c:^l?Kttf* 
M 4 S 2 fiSSft^M 6 ^m0Sl.-t?>^nifi^^^ y^V> 
if^nx. Jt«■r«Ci:i)S35^v^. ^ l«[iS»JS4SV^ 
2lKttft;M6*^fig1-S«m> ±gi5«fii7' , i^Un 

1' ctHi!iacii«$nso bTfcu ±SB®fii7' . s^u 

1' H;^©**TMR-fe;i'®-gPi:bT<gffl$n, HI 30 

5. CinfcJ:?)^ MRAM©J|^^Ail»l»<)«*XTV>5o 

[0 0 5 3] *^©Ji5®OfiSi4^^y©®i§5^ 

&r-tt. x'p^^i:btffiffl^FtiS'>y3>^{b)K 

y^^J'— >8' i:±g?«SI7' i:©Jf[^©iWa:s i^l5 0 

i?J*>^v^. StCx M— K-7::^i7ffeS$^';r»>^{bl^ 

R AM©}BttTm©%4*^&5*^ttT V'' S o 
[0 0 5 4] Htc. *||JS©Jf^ffi©llf4^^ u©Sfii:«r 
^T-tt. @^lS<bM4' ©Jg4a' tfesss^bjie* © 

^*»e,s«i©aHKi*¥5&:3?i^ic-rnTjBjERsnx 

^ > iJ^©IS©y ^ - y «c J: S T M R -b;i/©1#ttO^Yb 
ASfiSjEUntV^S. 50 
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1 A 

[0 0 5 5] TMR-fe^V'SJiJfigr-S*^®?^^! 
©SS{£p{ ^ U ©S3t;^^fc*JV^T^ i^^K5 ©ftt) 

©«Ji*«a:> GMR-fe;i/©}^fi!clCjifflnrife-^**. 

[0 0 5 6] sfcv ^mM(Dmm\i^. mno^mmt^fm 
3 >mi^Wk 2 ©ftfc t) m.itm.i\G'y u ^ >m ( s i 

ON©.t-5«:flb©«l^«i**fieffl$n5ci:ASqIliT?fc 
[0 0 5 7] Hfc> -'N-Kv:x^i:)&S^Yb^^>M7 

^^nsdfci^Rrtg-efes. ^{b^^5'>K7©ft*3t)tc 
*ixsci:i)»plinffe5. MIC, 2^'Jn>ffifblK8©f^ 

t>>)K:x Je<b5'Un>, 5j?y$/U3>. flb©^T?^fi8 

^^h7h-;n 5ojBBg^gfgc:-rs;^T^ ^mm(D}m 

©± -5 y 3 >ffi?{blK 8 H:. y 3 >Wt(tm 11. 
> y :3 >mibm i 3 1 ll-©*f^|B^■eJgJ«$^^,Tv^s c t 

[0 0 5 8] SIJfi©H2J|$g|: E6~09tt, *^WO 

mmoam 2 ji^«g©«n4^ * y ©sjg^^^s^^. nas© 

H2}i5ffi©filttX^';©Sjjg;&SH:. ±a5miii8c«ss^ 
{b5^^J' »S©±ffl{c, iy^}u>mibmifiM^^fi^^^^ 
X'. mm<Dm 1 ff^<«©fi£tt^ * y ©©3g;5ai:«*;-5. 
[0 0 5 9] lae (a) ^C^^J^■CV^S<t^t^ 

»«2 i©±®t, ^'y3>^{biK2 2, t;1'^M2 

3, Hmtti*M2 4, i^^M2 5. «2jKei*Jg2 
6, SU«Sfbf^^>M2 7AS. JWifeiCJgBg^tlS. HI 
«tt«;lK2 4i:H2fiait»lR2 6ta:. «t> ^s'-Jtm 
a/VVhs va-f (NiFe) ©i-pJ&x ^JS©?Sl 

m\^^X'ri-0s.^ti?,o iimm2 5ti. t)vi± (ai, 

26<Dm^(Om\t. mii>xm<. 30nm^b<B:^n 

wTT-fe?.. mim\^i^m2 4Rum2m\tim2 6<D 
mt^m<'^iii'^. T)VKm2 3. mii&^im2 
4. 1^1^2 5. m2m^im.2 6Rv^ih^^>m2 

[0 0 6 0]i^V%Ts 06 (b) ^C^S^^■Cl^SJ:■5 
Sfl5^^>JS2 7©±iiiK:, ^^hyv^^^-f- 

V^T^ 06 (c) {C^$^^TV^5J;^tC, ^{b^^>JK 



( 9 ) 

15 

[0 0 6 11iKV^T^ 06 (d) CS^^nTV^S J:^ 
[ 0 0 6 2 ] i^V^Tx 07 (a) tg^^rtl-CV>S J;-5 

Ki, m 2m£.i^m 2 6 t.imm 2 s ht^^ ±§!Sfi«E 2 

2 6' > ±SI5S«i2 7' OffiHiUCtt, itejtlS2 5 fcSB 2 

Ji 2 6 ' CD«!ljli&«tS bx g ^mihm 2 6 ' (D^iacDBI 

C0 0 6 3]«gV^T> 07 (b) ^::^^i^-CV^5J:^ 
fc. »«2 l®±ia<BI®^i*;tx S^Un^m^bMS 1*5 
?Bfigsns. i^V^Tx 07 (c) tg^xSnxv^SJ;^ 20 

fc, > V 3 >Kfbis 3 1 ©±iafc. 7 * b y V ^9 7 >f 
7' cD^«;&tea-rsi^t:ji^f£$n5. ieiv>Tx 07 

(d) lcs^$^^•CV^SJ;aK;^ ut^:^h^^i'->3 2^ 

m2 4<D^t>\^s^:^h/^^'^>3 2\zx-^x&m^nx 

1' tt> ^CD4§3 1a' 16^2 5' 0«ll4»e)«tn 30 

[0 0 6 4] i^V>T, 08 (a) {3g^^nt:V>S J:-5 
Cx l/S?;^ h/t^— >3 2*50, ^^XvifJ-^TyS^^ 

v^ti. m^$ix?>o :i<Dt^. ^m^ti^m2 4(Dm 
mti.. o, y^xvfciig^n-cKib^s. l*»u miB 
^nsJi^Kx mim^i^m2 4<o-^*,o» r^xvic 

4©*®®g?<btt. TMR-b;i'©^ffi<05&^bKO«: 
10 0 6 5] IIJi60miBS8i:l^«K:x J^U 40 

pviRflsiKy^^-^a 1' ojg3ia' i±e*mji2 
6' (Dmij^^atixiit). mm{^i^m2 4tmmm2 

■b)V<DmSL(D^{bifimit^tix\,'*io 
[QOeeiiKV^Tx 08 (b) trS^^nTV^SJ:^ 
Hx 2/U3>K{bM>'t^->3 1 ' ^vxi'iibT^l 
SStt(*1^2 4 i:T;i'5IK2 3 i:*s/lMife{C3ivyf->i5^$ 
n> H^8S^bJi2 4' i:TgiJ«S2 3' 
S. ^1SH4<*:|K2 4Stf7';i/^JR3cD3^'yf->i^ttx 
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2 4' (0^2 4 a' it^ gAM<ba2 6' (!Dig7^!^lt«g 
2 icDmSw^fffc^failcmTJgjgK^tiSo cntJ: 

4 a' Ojffi^As, 3i5>^>^^ofig(c^^p{-$^^SJj-SC 
i: K J; S T M R •fe;i/Ol^©3&{bisBi5*5n 5 . 
[0 0 6 7] i^V^Tx 08 (c) ^C^s$^vtV^SJ;■5 

ic, s« 2 1 <D±mmco±t^izmiti^ 3 

tv, ^^•J =i>ffifbM3 3*sig^$ns. BuiE©S''J:3> 
IIYbM-'^iJ'->3 1' tt. i/U3>ffiYbM3 3t:-«iifls 
1-5. i>U3>g?fbl^^^->3 1' tt. 08 (c) K 

[0 0 6 8]i^VNT. 09 (a) lcg^$i^t:^^s 
C> i'U3>iJfblK3 3©±ja{::x l/S^x b-'^^'-^a 
4i)S7;<-b»JVi^^7'f-fit^l5tJ;>)Jl^fi!t$n5o I^vn 
05 (b) tC^^n-CV^S J^^lCx U'i;>^>>'^4' — 
> 3 4 ?&-^X^ i: UTi^ U n >KfbiK3 3 *sj^f 

tfiB^^n^o mic. ^m<s{*;M2 4*57^5' $/>^K 

J;!5K5S^?ixS« iSV^■r^ 05 (c) tg^$ntv>2.<t 
•5{c. T;i/5©J;^)S:5IS^*;t:J;t)gai^3 6*sjiJfig$ 

ns. ia«UB3 6i±> h5ix-;i/3 5*jiab'r 

±giSS«82 7' lc:S«l$n5. JjiL±ox§{::J;!)x TM 

[0 0 6 9] ^mm<Dmm<Dm.\tji'iv<D^M:^mii. 
efi«ai{bjg2 6' (D^*>. ±&nm2 7' vim-r^si^ 

Ji2 6' Jt±gl5m®2 7' i:*sgJ-rsa5^i)SK<bStV 

V. mm(Dm2Mm0^mmm(omm:^miii. 06 

(d) K^$nTV>SJ;^{c, ±gt5«Sg2 7' ©Jg2 7 
a' Sfimii2 6' i:±gP«Bi2 7' iiAs^ 

tis mm(Dm i fl^JiciSits ^ ^ u (DWM:^mifimm * n 

Sc:i:As»*UV^. ±g6««i2 7' <x 
Sig2 7a' *»e,©SljR©l^;t!c#sgS^C!fe6.!fev^«^fc: 
lix xS*5'J>^VAi:v^ 311^*^6. SIMi®»2Ba8©at 

[0 0 7 0] Mts *iUf6®B^®iH4p«* y©iajg* 

mOi. IISIi®^lJKS§©«i14X^»J©SS3i*Si:Pl« 
^HKtt»IK2 4ZiV^2jK14f*:M2 6*S'f;r>^ 

2 9SVl/i?X h/^^->3 2*s|^56$n5. Vi^Xh 

/<4'->2 gsvi/s^xh-'^^-^a 2o{a!iiSi::, 
m^i^m 2 4 stjf^ 2 m^i^m 2 e ^&m^5*^!l4*sx 

[0 0 7 1] aK. *llfiK®JKjS©8H4pt^:y©»3S:«r 
Stt, ^®^ 1 Bm<Dm^^ =e U ®S8ii*ffii: |Hl« 
(3x m&Mibm24' ®«t2 4a' gAfi|{bJi2 
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[0 0 7 21 13:^. TMR-tJVt:Bm-t?>mm<Dm2m ^<&^t-»f®ET-fe5. 

m^mm-r^z-tizju-^x. ^nascDjg^eDKtt^^u [09] 09tt, iis6cDsi2}^js®j8Stt^*'j©sji* 

[0 0 7 3] SC. y^mm<Dw^mti. ^m<Dmwtifim^ [0 1 0 ] e 1 0 ti. m/s^^ * u ®iiisfi«j55:S!tj§*&& 

insist). lEM$nsCi:i)SoItgt-fe.5.J?!l^K. 5^fWf®0T-feS, 

3 ^KfbK^ 2 oftst) i) K^^YbS' y 3 >JK ( s 10 [0 1 1 1 0 1 1 m&)t ^ y (D^immtimm^mi 
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